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UNtTED STATES PATENT OFFICE.

GEORGE W. HAYDEN,
- COMPANY,

OF CIHICAGO, ILLINOIS, ASSIGNOR TO THE CRANE
OF ILLINOIS,

 ENGINEER’S BRAKE-VALVE.

SPECIFICATION forming part of Letters Patent No. 551,378, dated December 17, 1805,
Anphcatwn filed I ebrn&ry 11,1895, Serial No. 461,525, {Ho model.)

To all whomy it maz 1 COTLCETTL:

Be it known that I, GEORGE W. HAYDﬁP\‘"
a citizen of the F"n.tted States, residing at Chi-
cago, in the county of Cook and Btate of Illi-
nois, have invented certain new and useful
Impl ovements in KEngineers’ Brake-Valves,
of which the followmﬂ 18 atull, true, and com-
plete specification.

This nwentlon relates to improvements in
engineers’ brake-valves, for use in connection
with alr-brake csystems.l the manner and pur-

pose of its use being identical with that of

the well - known ﬂ estinghouse engineer’s
brake and equalizing dmeharﬂ e-—va,lve espe-

cially designed for use in eo:nnectlon with

quick-a ction automatic air-brake systems.
One of the objects of my invention is to

dispense with the rotary thre ee-way cock here-
tofore commonly employed in engineers’
brake-valves for controlling the various air
ports and passages thereof, and at the Same
time secure more prompt and certain opera-
tion with less attention and less careful hand-

hng and manipulation, besides materially re-

ducing the cost and e::}mplemty of ‘rhe device
as a whrz)le

Anotherobject is to disassociate the ““ emer-
gency”’ exhaust-port, its controlling-valve
and operating mechanism from the main
valve, which controls all the other ports of
the device, and yet have these devices capa-
ble of operation by the same lever that con-
trols and operates the main valve and by a
continuous operation, as heretofore.

A further object is to have the emergency

exhaust-port controlling and operating de-

vices of such ehdmcter th&t such port cannot
be opened, and an ‘emergency stop” ef-
fected, inadvertently or witho'u't. due notice
to the engineer, and yet have the device ca-

pable of ready and instantaneous operation
at the will of the engineer, without e*(tmm-
dinary and deterr ent effm*t

A further object is to have the pump-gov-

ernor alternately controlled by the pressure

of the train- -pipe and the main reservoir,

whereby the maximum excess pressure desir-

able in the main reservoir may be controlled
and maintained under all ¢ircumstances.

A further object is to isolate the pump-

covernor fr om the train-pipe pl essure 1 all

positions of the valve, except when ““on re-
lease,” and have the maximum excess of
pressure desirable in both the train-pipe and
the main reservoir controlled and limited
through a single pump-governor.

A further objectis to utfilize the air in the
train-pipe for charging the graduation-reser-
volr and thereby actuating the eraduation-
valve for effecting a gradual reduction of
pressure in the train-pipe in making ** serv-
ice stops 7 and at the same time permit the
acceleration of the normal discharge of air
from the graduation-reservoir and the cham-
bers and passages connected therewith, where-
by a graduation, exhaust and service stop
may not only be more smoothly and gradu-
ally effected, but may bealmost mstan‘tly ar-
rested without the necessity for releasing the
brakes in the usnal manner.

A still further object of my invention is to
avold the necessity for keeping the gradua-

tion-reservoir and graduation release-valve
constantly under train-pipe pressure and yet

attain a gradual reduction of the train-pipe
pressure at will and to any desired extent,
thereby gaining all the efficiency and bene-
ficial 1‘881111]8 and effects of ﬂmdummn eX-
haust while avoiding the objections attending
the employment of eonstant train-pipe press-
ure in the graduation-reservoir; and, finally,

55
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to provide certam novel details and combina-

tions of elements in the carrying out of my
invention, as illustrated in the accompanying
drawings, ShOWlﬂﬂ‘ devices for accomplishing
all these 01);] ects émd in which—

Figure 1 shaws a side elevation of an en-
gineer’s valve embodying my invention; Ifig.

2, a similar view with the cap for the V&lve-

chamber and the mechanism connected there-
with removed; Fig. 3, a horizontal section on
the line 3 3 of Fig. 1, showing the main-res-
ervoir excess-pressure valve broken away in
section on the line 3* of Fig. 1; Fig. 4, a cen-

| .'tml vertical section on the line 4 —.L of Iig. 3,
ﬂleokmﬁ in the direction indicated by the ar-

TOWS; I+ 1g. 5, a hm izontal section on the line
| 55 of Fig. 4; Fig

. 6, a horizontal section on

| the line 6 6 of FI’D 4, Iigs. 7 to 11, inclusive,
diagrammatic Yiews illubtmtinﬂ the relative

pomtmns of the slide-valve and all the ports
‘controlled thereby when the engineer’s valve

9.0

20
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- passages that are in operation in the respect-
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o 1ve posﬂloncs of the slide- valve

- necting the

I' w
det‘ul view of a modification.

salcl ch&mbel bem

manner hereinafter desecribed.

- Above the train-pipe ehamber Dis 1oeated.
. the graduation exhaust-chamber I, and above |

S fthalj. the graduation piston-chamber J, the |
“arrangement and location
0of these parts, as well as all other parts of
my brake-valve, being clearly illustrated in:

the drawings, on Whleh are also indicated the

arious conneetmns by short descriptive

terms}.' sauch as ‘‘train-pipe connection,”
““main-reservoir connection,” ‘‘graduation-

exhaust connection,” ‘‘tr ain- pipe-gage con-

neetmn 7 o mduatwn—reservon eonnec’mon 2

&e., for ﬂleater clearness in description and |

to facilitate the reading of the drawings, in

all the figures of Wthh except the diagram-

matic Vle‘WS these deswnatmns are made
wherever the parts occur.

The various positions of the engineer’s le-

ver in the operation of the device are e also in-

dicated on TFig. 1, the terms employed for
such pOSlthIlb meamnﬁ the same 1n this en-
oineer’s valve as in othels of the same class,

and are too well understood to require det&ﬂ.

description.  T'here are, however, several

principal features of distinction between this |

valve and any other known to me, and I will
therefme proceed to describe the construc-
tion and operation of these dévices before ex-

plaining the general operation of the device

as a whole.

The first distinctive feature is the main
valve A, which is a slide-valve, prefemblyf

rec,tan D'ul.-;u* or oblong in shape, having the
101101131,1(1111&1 passages K L, formed in the in-
ner or working face ther eof in the upper part

of the valve, and the oblique or angular pas-.

sage M, forlnecl in the s

relea%e . Y running,” “lap,”’ ‘“service-
‘emergency-stop” positions, re-

-2*:fal;)eetl‘velyﬂ &nd bl os. 12 10.15, 1nclusive, dia--
‘grammatic front .elev ations showmﬂ the Sl]def-.-'-=
valve in dotted positions correspon di‘n-g-éto' the
- positions shown in Figs. 8 to 11, ineclusive,
~ but in each figure showing only the portsand
16 1s a
- In the drawings, A 111dl(3&t08 the shde m:'-'__rbefore'deSeribed“ -
mainvalve; .B,.the ¢hamberin which the same
‘is located; and C, a passage (shown in dotted
“lines in Fig. 3 and in full lines in Fig. 5) con- |
main -valve - chamber W1th the |
‘maln 1*es.ew011*.(1'_10t shown) with which it has
- open communication,:
B all times under reservoir- pressure. . :
- At one side of the passage C is loe&ted;
o the train - pipe chamber D eommumcatmﬁ‘f
. through a port kK (Sho‘w‘n in dotted lines i‘n--
| ;"L:fl“lﬁ' 4 and in full lines in Fig. 2) with the"
- valve-chamber B, and also hmqnﬂ* open eom--._.;
:mumeatmn through a passage ¥ (shown in-
dotted lines in Fig. 4 and in full lines in Flﬂ'
6) with the. emergency valve - chamber Gurj
~ which latter is located below and %hﬂ‘hﬂy to
- one side of the engineer’s lever H in conven-
- ient position to be operated thereby in the-._ :

::'L"ii-.':

valve is self- cleamn

551,378

Jlower part thereoi, the location and arrange-
-ment of which passages will be readily un-

derstood from the drawings and partwul&rlvy
from Figs. 3, 4, and 7 to 11, inclusive. o
| valve is- held to its seat by a spring of any S
‘suitable character, such as the flat sprm N, -
(illustrated in Fm‘s 3 and 4,) which spring is
| materially assisted in its work of retaining 7
the valve upon 1its seat by the air-pressure
which always existsin the valve-chamber,as
This valve 1s operated to
slide vertically upon its seat by a crank-arm

‘O provided on its outer end with a lateral pro-

jection, or, if desired, an antifriction-roller

operation, it being not saneet to the ordi-
nary objections of the rotary valve, such as
1neih(,16110y due to lodﬂment of dust and cin-
ders and unequal or undue wear, which ren-
der them defectiveif not useless, for my slide-
with no place for lodg-
ment for foreign %ubstance and, besides, the
wear thereof does not affect the oper atwenesc;
of the device, because the wear is not only
equally dl%tllbllted but is taken up as fast
as it occurs, which is not and cannot be the

‘case with any rotary valve, and consequently

no leakage from any of the ports controlled

thereby can occur.

The next dlstmetwe feature is.the emer-

ﬂen(,y exhaust for suddenly reducing the

train-pipe pressure in order to effect an in-

stantaneous application of all the brakes in

making an emergency . stop.. This exhaust

:15 made from the chamber (x, which has open

communication with the t1".-3un -pipe chamber
D direct to the open air through the emer-
gency exhaust-port S,whichisnormally closed
by the valve T, held upon its seat by the
combined influence of the coil-spring U or
equivalent yielding device and the pressure

of the airin the emergency exhaust-chamber.
The valve T is provided with a stem V, ex-
tending outside of the valve-casing, in con-

venient position to be engaged by a crank-

same face near the | arm W, which may elthe1 Torm a part of the

P, working in a complementary transverse .
-egroove formed in the outer face of the valve =~
near the upper.end thereof. Thecrank-arm -
-0 18 11g1dly mounted at its inner end upon a 33
“short rock-shaft Q, havmﬂ suitable bearings
in the cap R, in which the valve-chamber is =
formed, and hawnﬂ* I‘lﬂlﬂlY secured to the .
outer end thereof the engineer’slever II
on the prismatic end of said shaft.
ously, whenever the engineer’sleveris shifted;h; |
to any of its dlf*erent positions, the slide-
valve will be correspondingly shifted through

| the intermediary of the rock-shaft and (31'&1111_—- =
arm, so as to move the slide-valve to a corre-
5Sp011dlll‘3" position, bringing into play the
i proper ports eonnectmn the *mrmns eham~.-::. :
--bers of the device. S
- The use of a slide- Valve as a main V&N@ in-
:;stead of the rotary valve heretofore commonly
employed possesses numerous advantages,
among which may be mentioned the compara-
?;twely small cost thereof, the certainty of its -

1ttedf.f.:: :.
.bvfiﬁ—
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engineer’s lever or be independently keyed or
otherwise rigidly secured upon the rock-shatt

Q. This arm comes into play only when the

engineer’s lever 18 given its extreme move-
ment to the point marked ¢ emergency stop”
on Iig. 1, and the effect of the contact be-

tween the arm W and the valve-stem V isto

unseat the valve T against the pressure of the
spring U and the airin the chamber G,thereby

exhausting said chamber and cons_equently

the tmimpipe direct into the open air through
the port S, it being understood that the train-
pipe, thr ough the train-pipe chamber D and
passage F, is at all times in open communi-
cation with the emergency exhaust-chamber.
By this arrangement of the emergency-ex-

- haust, disassociating the same from the maln

20

30

valve, the liability of inadvertently
an emergency stopisreduced to the minimum,
for, when the arm YW comesin contact withthe
stem of the emnergency exhaust-valve, the fur-

ther movement of the engineer’s lever will be

opposed by the spring U and the train-pipe
pressure with sufficient force to retard the
movement of the lever, and thus give due no-
fice to the engineer before the emergency ex-
haust-port is opened. Should it be desired,
however, to effect an emergency stop, the
spring U and the air-pressure in the emer-
oency exhaust-chamber do not offer sufiicient

- resistance to require extraordinary or deter-

40

5o

L1
L

6o

o
LN

rent effort on the partof the engineer to open
the exhaust-port of said chamber, for the same
may be instantly effected, and by a continu-
ous movement of the engineer’s lever, with
but comparatively slight effort on his part
and without any appreciable loss of time.
The value of this arrangement will be readily
appreciated when it is borne in mind that
with the rotary valve heretofore employed the
only difference between effecting a service
stop and an emergency stop 18 in the addi-
tionalmovement of the engineer’s lever; with-
out any change of resistance to such move-
ment, and, mnbequenﬂy engineers become
careless in the application of 1)1 akes and very
readily acquire the habit of applying emer-

gency stops when no occasion exists therefor,

which frequently results in the flattening of
the wheels from the sliding of the same on
the rails. | |

Another distinetive feature of my device is
the manner of effecting a graduation-exhaust
of the train-pipe for gradually reducing the
pressure thereof in making service stops.
The devices for accomplishing this result con-
sist of the graduation-valve ¢, normally c¢los-
ing a port between the train-pipe chamber D
and the graduation exhaust-chamber I, and
provided with a stem b extending up into the
eraduation piston-chamber J, which stem has
rigidly secured thereto the graduation-piston
¢, having an air-tight fit in the chamber J, but
provided with a vent-port d therein, permit-

. ting the passage of the air from the under

side of the piston into the upper partof the pis-
ton-chamber, from whenece it escapes through

| the exhaust-port e to the open air.

exposed to such pressure.

ton ¢c—for instance, at the pomt

making

The grad-
uation-valve a is held upon its seat by the
coil-spring 7, confined between the plston C
and the cap of the piston-chamber, or 1n any
other suitable manner, the said spring exert-

ing sufficient force to prevent the unseating

of the valve by the pressure of the air in the
train-pipe chamber on the small area thereof
The graduation
piston-chamber J is connected at a point be-
low the lowest position of the graduation-pis-
g—with the
usual small I'esel‘voir, (not shown,) which I
will designate as the ‘‘ graduation-reservoir,”
and which in effect simply constitutes an en-
largement of the graduation piston-chamber,

_the same as with the correspmniuw devices

of the Westinghouse engineer’s brake and
equalizing va,hfe There iS this distinetion,
however, between the operation of my de-
viees a,nd the Westinghouse devices: that the
unseating of the 01‘&{111&11011 exhaust-valve of
the Westmﬂhouse device is effected by ex-

75

30

sle.

hausting the air direct from the ﬂmduatmn- |

1‘@561*?011‘ and the piston—ehamber connected
therewith, in which air-pressure is at all times
maintained, the graduation-reservolr being
always open to one side of the graduation-
piston, and balances the train-pipe pressure
on the other side of said piston.
other hand, never have air-pressure in the
ﬁmdua‘nmn—-reservom except for a few sec-

-{)nclc:. 1t being alwavs free to escape there-

from as qmekly as pmsalble through the open
exhaust-ports leading to the air, and the pis-
ton never has air-pressure on but one side.
Another distinetion is that the graduation-
reservoir is always charged direct from the
main reservoirand is open to train-pipe press-
ure only after being charged for purpose ot
equalization of pressure on the piston, while
my air supply comes direct and only from the
train-pipe chamber, and consequently from

the train-pipe, and therefore this effects a

more gradual reduction of train-pipe press-
ure than is possible with the Westinghouse
device, the initial exhaust of the train-pipe
being into the graduation-reservoir. Xor in-
stance, when it is desirable to effect a serv-
ice stop the main valve A is shifted to such
position that the air from the train-pipe cham-
ber passes through the ports K and 1 and the
passages Lin the main valve and 21in the cas-
inginto the gradunation exhaust-chamber y be-
l{)w the ﬂraduatmn piston, and thenece through
the opening g into the oraduation reservoir,

causing the piston toriseinits chamber,carry-

ing with it the valve @ off of its seat, which
opens communication between the tmm-plpe
chamberD and the graduation exhaust-cham-
ber I, from whence the air is exhausted direct
to the open air through the passages 5 and 4
in the casing, and K in the main valve, and
ports § and 6 in the casing, which are brought
into play by the same movement of the main
valve, all of which will be clearly understood
by reference to Figs. 2, 4, and 10. VWhile

I, on the
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I..:éiﬁgi(ﬂect and ¢

oI5
SRR ;oﬂlerr time 1s: there any air-pressure in the
graduation pnton -ch ambel 01" the oy raduatmn— .
5168811"'011 S .

Now, : then .5111)1)081110 the emmeel h%s_,;
gstmte(l to maLe a service stop, thmwmn the ‘|
~ valve to the position shown in Fig. 10 and.
- suddenly changes his mind, deeldmn not to

- make the service stop, but eontmue run-
“ning.

b3

~ lease  position,” which mvolves
- both loss of tmle and conmdemble air;
~ my device is so arranged that the same 16811113 |
. can be eﬂ:‘eeted mthout rele&smn the brakes
> in:the usual manner, by simply tlu owing the |

o wvalveto “]:*1111111110‘ posmon 7 as 111118t1‘&f6d in
. ::ﬁgélilﬂ 8.

;o _ 551,378

this action is taking place, the air admitted |
to the graduation-chamber J, below the pis- |

ton, and to the ﬁladuatmn -reservolr is being |
exhausted thrmwh the ports d and e, and the;
duration of the un‘seatmﬂ* of the nmduatmm—i
~ valve a will depend upon;and be governed
by the amount of air admitted to the gradua-
. tion plston -chamber J and the ﬂmdummn—;

- reservoir, and the time consumed inexhaust- |
ing the same therefrom, for, as soon as it is.
su 1 ciently reduced, the coil-spring f takes |
o causes a 1esc,mmn of the gradua-
. tion-valve and the shutting : off of ecommuni-
. cation between the train-pipe chamber and
At no |

the graduation exhaust- chamber.

e fch&mbelg are: 11013 only bl :mked and therefore

40

50

@
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60

Instantly arrest the exhaust from the train-.
- pipe, but the graduation-reservoir and the
exhaust p]ston -chamber below the exhaust-

piston are simultaneously opened to the air

through the comparatively large ports and '

passages 2 at L I{ 6 4 and the cross-port L)
in the casing, which in this position connects
the lonnltudmal ports L and K in the V:{lee,
as 111115131‘£Lted in Figs. 3 and 8.
the graduation-reservoir and exhaust piston-
elmmber will therefore be quickly exhausted

without waiting for the comparatively slow

exhaust 13]11‘011{)11 the ports d and e, as would
otherwise be necessary, and the graduation-
valve ¢ will be quickly 1'eturned to 1ts seaft,

thus cutting off any possibility of further ex-

haust from the train- pipe chamber. The air

exhausted from the train-pipe by this opera-

tion will be immediately supplied from the
main reservoir, restoring the pressure to the
normal seventy pounds therein and in the
auxiliary reservoir, and the brakes have be-
come partially set by the partial reduction of
the train-pipe pressure. It will also be no-
ticed that any leakage which may occur at
the graduation-valve nto the graduation ex-

haust-—cha,mbel will be 1endered harmless by

the main valve, which closes the port 5 at the
end of the passage 3 leading from the ﬂradua-
tion exhaust-chamber.

Another distinguishing feature of mv de-
vice 18 the S&fety-c,heek for the pump-gov-
ernor for maintaining an excess pressure in

the main reservoir.

however |
but

In this 1)051131011 the passage and port |
3 and 3, 16£LC11110 from the graduation exhaust-:

The air in

‘gineer’s brake-valve,

the main reservoir and yet limiting the press-
ure therein to the 'desired maximum, when

the nsual twenty-pound check isin opel ation

70
for obtaining an excess pressurein the main -
ilfesewmréwelrithse pressure in the train-pipe =
it beingunderstood that thestandard pressure .+
| in the train-pipe is seventy pounds while it
is desirable to: CArTY: mnety poundq pressure

in the main reservoir, for the purpose of er-

jfectmb a - more pl"ompt release of the brakes, |

making signals and: supplying loss by 1eakaﬂ0; L

; elther fmm the tr: ain-pipe and connections or
To this end, my valve So
18 so arranged: that when the tmm -pipe isin =

open eommumeatlon with the main reservoir, .
“the governor is also in open commumeamom SRR
theremth thmuﬂh the port 7 and passage 3, |
| (see Figs: 2, 3, and 7,) leading fto the pump-é 85 o
Governorconnectmn, and will cause the pump

to cease Workme; as soon as the pressure in

the frain-pipe and main reservoirattains the
maximum train - pipe pressure of: seventy
- pounds, the main valve at this. time being in
This can be done of course in - the |
| iusu&l nmnner by throwing the valve to “‘re-

90
position for relea&e, but, when the: mam& NI

valve is in running position, communica-

tion. betw een  the mam regervolir and train- 0

2, 3, and 8.

‘pipe 1s had only through a by-pass or branch'
passage 9, passages 10 and 11, pmts 12 and
Ea and Obhque passage M, as shown in Figs. =
: ~In the branoh passage 9 is To- S
i.'e:fa,tud a twentj -pound spring check-valve 13 =

95 1

of ordinary or usual construction, which thus

enables the accumulation of an e:;c,ess press-
| ure of twenty pounds in the main reservoir
- before any air can escape: therefrom to the =
train-pipe, unless the pressure 1in the latter '

is reduced by leakage or otherwise.
- While it is desuable and important that
there should be mamtmned an excess press-

ure in.the main reservoir in all positions of

the valve except release, it 1s not desirable

under ordinary conditions that the pressure

therein should exceed ninety pounds, and for
this reason I provide a diaphragm-valve 14
1n the passage 15, connecting the main valve-
chamber, and consequently the main reser-
volr, with the pump-governor, the main valve
not (31081110‘ the port 16 of said passage when
111 running position, as illustrated in Figs.
2,3, and 8. Hence, when the pressure in the
main Teservolr reaches the desired maximum

of ninety pounds, the said diaphragm-valve
‘will be unseated against the force of its retain-

ng-spring 17, and admit air to the pump-

‘governor, and thereby cause the governor to

cease working as long as the pressure remains
at the desired maximum. It will thus be
seen that the 01"(1111&1‘}? single pump-governor

may be employed in connectwn w1t]1 my en-
and instead of being

connected direct with the train-pipe or the
main reservoir or both, as has heretofore been
the practice, it may be connected by a single
passage with the valve and alternately sub-
jected to train-pipe and reservoir pressure,
according to the position of the engineer’s le-
Hence, when subjected to train-pipe
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pressure, as in the release position; as long as
the pressure therein remains below the desired
maxium of seventy pounds, the pump will
continue to work, but as soon as the desired
maximum is reached the working of the pump
will be antomaticaliv arrested. On the other
hand, when subjected to the reservoir press-
ure, as in ranning position, as socon as the
pressure attains the desired maximum, the
pump will be caused to cease working, but
whenever the pressure in the main reservolr
is reduced for any cause, the pump will 1m-

‘mediately begin work and restore the press-
1ure to the desired maximiom.

- Another and very desirable advantage of
having the pump-governor controlled by the
engineer’s lever through the main valve 1is
that whenever it is desirable to raise the
pressure in the main reservoir above the nor-
mal maximum, especially in handling very
long trains, by throwing the valve to the
‘“lap” position all communication between
the main reservoir and the pump-governor
will be cut off by the blanking of the ports 7
and 16, as illustrated in Fig. &, when the press-
ure in the main reservoir may be increased
to anv desired extent. |

The general operation of the device 1s as
follows: When the engineer’s lever is on the
release position, as shown in Figs. 1 to 7, in-
clusive, the port K between the valve-cham-
ber B and the train-pipe chamber D is un-
covered by the valve, and, Lence, there 1S
open communication between the main reser-
voir and the train-pipe, thus permitting the
air to flow freely from the reservoir into the
train-pipe for the double purpose of releasing
the brakes and recharging the auxiliary reser-
voirs under each car. In this position also
the ports 7 and 16 are both uncovered, the air
having unobstructed passage from the port 7
to the pump-governor through the passages
and connections previously described. When
the engineer’s lever is moved to running po-
sition, all the ports except 16 are closed by
the main valve, and communication between
the main reservoir and the train-pipe 18 now
had only throughthe passages 9,10, 11, and M,
in the first mentioned of which passages 1s lo-
cated the twenty-poundcheck-valve foraccu-
mulating excess pressure in the main reser-
voir, which, when it reaches the desired maxi-
mum,will cease to accumulate by reason of the
action of the air on the safety check-valve,
which guards the passage leading from the
main reservoir to the pump-governor through
the port 16, as before described. On lap po-

sition all ports are blanked and no air can
escape from the main reservoir either to the

pump-governor or the train-pipe. On serv-

jice-stop position the train-pipe is connected
with the small reservoir and exhaust piston-
chamber, permitting the air to first pass from |
the train-pipe into said reservoir and cham-
ber and afterward direct to the open air
throughthe graduation exhaust-chamber and
the passage before described, which are also

brought into operative position by the same
movement of the valve. In this position,
however, all ports are blanked as to the main-
reservoir pressure. On emergency-stop po-
sition all ports are blanked as to the main
reservoir, but the exhaust-port of the emer-

egency exhaust -chamber 1s open, thus per-

mitting the air from the train-pipe to be di-
rectly and quickly exhausted, causing an in-

' stantaneous setting of all the Dbrakes in the

usual manner.

The diagrammatic views 7 to 11 show the
relative positions of the main valve and the
ports in the casing in release, running, lap,
service-stop, and emergency-stop position,
respectively, the valve and its passages be-
ing shown in dotted lines and the ports in full
lines.

In Figs. 12 to 13, inclusive, the valve and
ports are shown, respectively, in dotted and
full lines, representing the parts in running,

lap, service-stop, and emergency-stop posi-

tions, respectively, but in each figure show-
ing only the ports and passages that are con-
nected and in operation; but, as will be read-
ily understood from the explanations previ-
ously given, some of the ports and passages
connected in these positions perform no duty
at this time, but are simply arranged to make
the connection so that they may be employed
for rendering incidental and unusual serv-
ices, as before described. *
- Obviously, numerous changes and modifi-
cations of the devices and arrangement of
devices herein shown and described may be
made without departing from the spirit of my
invention, such as the character and disposi-
tion of the various ports, passages, and con-
nections, the devices and arrangement shown
being simply illustrative and preferred by me
at the present time as best adapted for carry-
ing out my invention. IFor instance, the con-
nection between the engineer’s lever and the
main valve may be radically different from
that shown so long as the operation of the
main valve is effected by or through the en-
gineer’s lever, and so also may the manner of
and means for operating the emergency ex-
haust-valve by or through said lever be ma-
terially different from that shown and de-
seribed, so long as the desirved result is at-
tained. |

Again,the graduation exhaust-chamber and

the exhaust ports and passages connecting the

same with the open air through the main valve
may be dispensed with and the train-pipe be
exhausted direct into the open air through a

port 20 guarded by the graduation-valve in

the usual manner, while the exhaust-port
through the graduation-piston may be dis-
pensed with and the piston-chamber be ex-
hausted direct into the open air through &
port 19 opened by the raising of the piston,
as illustrated in Fig. 16, these changes being
so.obvious as not to require speeial illustra-
tion. Likewise the safety-check for control-
ling the pump-governor in maintaining and
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~limiting the excess pressure in the main res-.
ervoirto the desired maximummay be located
at any point, and even upon the pump-gov-
—ernor itself, so long as the desired result 1s
_- aceomphghed ther eby ;- but the construction, |
carrangement, and relative location of all these-

. - 551,378

| ;_devices herein shown. and described is pre-

- ferred because of the advantages. resulting |
o *-:‘-‘_em_ergency”

o -therefmm, as hereinbefore set forth.:
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What I claim as new, and desire to secure

by Letters Patent, 1s as follows: -
1. In an en oineer’s valve, the combmatwn

_-wmth the engineer’s lever, of an ““emergency’”’
exhaust port for the train-pipe, and a valve,-
“1ndependent of the main valve, normally clos-
1ng said port and arranged to be unseated -by’ | ._
ot Smd shaft, and an arm or projeetion there- .
:-on adapted and arranged  to unseat said
| emewency” 'eﬂmust valve substantmllv
~as described. | |

the said lever, substantieﬂly as described.

-+ 2. In an engineer’s valve, the combination
,Wlth the engineer’s lever, of an ““emer gency ” |
exhaust, port for the ern-p1pe, a valve, in-
| _dependent of the main-valve, normally clos-

- 1ng said port, and an arm or projection on

ald lever arranged to unseat said. TE.Lh’e,”

: -substan‘tmlly as deseubed

S.-In an engineer’s valve, the eombm%mn-
| “’flth. an ...“.e_mern gency » exhaust chamber hav-

~ ing open communication with the train-pipe,

- an exhaust port therefor, and a spring-act-
uated valve, independent of the main valve |
closing said exhaust port, of the engineer’s |
~lever adapted and ‘arranged to- unseat qmd

-_-:valve substantmllv as de%m ibed.
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4. In an engineer’s valve, the combumtmn-:
:ﬁ"ﬂ ith an ‘‘ emergency” exhaust chamber pro-
vided with an. eﬂmu%t port and-having open:
communication- with - the train-pipe, of a
~spring-actuated valve, independent of the
~ main -valve, closing said exhaust- port, the
engineer’s lever, .Emd an- arm. or projection

on said lever, adapted and arranged to force
sald valve from its seat, substantially as de-
scribed.

5. In an engineer’s valve, the combination
with an “emewency” e\ha,ust chamber pro-
vided with an exhaust-port and having open
communication with the train-pipe, of a
spring-actuated valve, independent of the
main valve, closing said exhaust port, the
stem of said Valv pr 03@01:1110 beyond the

casing therefor, the engineer’s lever, and an

arm or p1030(3t1011 upon sald lever adapted
and arranged to engage said valve stem, sub-
stantially as described.

6. In an engineer’s valve, the combination
with the casing provided with a main valve
chamber having open communication with
the main reservoir, and ports and passages
opening into said chamber, and a slide valve
controlhnﬂ smd ports and passages, of an

““emergency” exhaust chamber provided
with the exhaust port and having open com-
munication with the train-pipe, a spring-act-
uated valve, independent of the slide valve
closing the ethaust port, and the engineer’s
lever h:zwm a perm

the slide- valve, but adapted and arranged to ;

1 Wl‘tll the casing

manent _connectlon with

:? unseat sald. ‘‘emergency”’ ehamber V;Lh' o
':Subst‘mtmlly as desembed S S

In an enﬂ*meer svalve, the combmatwu ..
Pl‘-owdedwlth a main valve -

chamber .ha,vmo* open communication with

the -m&in.-reservoir,' and ports and passages

controlling said ports and passages, of an
“exhaust -chamber mprovided

with the exhaust port and having open com-
munication with the train-pipe, a spring-act-- - -
‘uated valve, independent.of the slide valve, -
| closing the exhaust port, a rock-shaft, a
crank-arm secured to one end of said shaft So

and- pernmnently engaging the -slide-valve,

[ opening into sald chamber, and-a slide-valve

the engineer’s lever 5eel1red to the other-end S

0

8. In an engineer’s brake Yalve the (301]11)1*'- ]

set forth.

10. Inan engineer’s valve, the combination
with a graduation exhaust port for the train-
pipe, and a spring-actuated valve normally
closing said port, of the graduation piston
chamber, the graduation piston working
therein and attached to said valve, an exhaust
port for said chamberabove the piston, a pas-
sage connecting said chamber below the pis-

‘ton with the 13:[:'&111--1)1];)6j and a main valve con-

trolling said passage, substantially as de-
Scrlbed

11. In anengineer’s valve, the combination
with a graduation exhaust port for the train-
pipe and a spring actuated valve normally
closing said port, of the graduation piston
chamber, having an exhaust port, the gradua-
tion p1ston woerﬂ* insaid chamber below ald
port, having an exh&ust port therethrough,

sald piston bemﬂ' attached to said valve, the

small reservoir oonnected with said chamber
below the piston, a passage connecting said
chamber below the piston with the train- -pipe,
and a main valve controlling said passage,
substantially as described.

12. Inan engineer’s valve, the combination

with the C"‘l"ELdllELth!’l exhaust chamber and the

| IchtIOIl of a valve casing provided with con-
nections toa main air reservoir and to amain
~alr-or train-pipe, a regulating cock or valve
~controlling communication between said con-~ .
“nections, an exhaust or discharge valve con-
trolling communication between the main air-
ortrain-pipe and the atmosphere and an op-
erating leverimparting movement to the regu-
lating cock or.valve and to the exhaust or chs- -
zeharﬂ'e valve, substantially as set forth.
9. In an engineer’s brake valve, the combi-
nation of a regulating cock or valve; a lever
‘handle ;]ourn&led na beamnﬂ‘ mdependent of 1
-said regulating cock or valve and coupled
_thereto, an emergency exhaust or discharge - -
-valve, and an arm fixed to said lever handle - -
-and 1mparting movement to said emergency -
exhaust or discharge valve, substantially as
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spring-actuated gradunation valve normally
closing said chamber to the train-pipe, of the
oraduation piston chamber provided with an
exhaust port, the graduation piston located
therein, having an exhaust port therethrough
and attached to the graduation valve, ports
and passages connecting the train-pipe with
the graduation piston chamber below the pis-
ton, and the main valve controlling said ports,
substantially as desceribed.

13. In an engineer’s valve, the combination
with the graduation exhaust ehamber, and
Spring actuated o graduation valve normally
closmw said chamber to the train-pipe, of the
o 1“1;(:111{11:1011 piston chamber provided with the
eﬂmus‘r port, the graduation piston working
therein having an exhaust port therethro uﬂ‘h
and :-,L'ttrached to the graduation valve, perts
and passages connecting the train-pipe with
the graduation piston chamber below the pis-
ton, porfs and passages connecting the grad-
nation exhaust chamber with the open air,
and the main valve controlling said ports and
passages, substantially as described.

14. In anengineer’s valve, the combination
with the graduation exhaust chamber and &
Spring actuated graduation valve normally
closing said chamher to the train-pipe, of the
gradu ation piston chamber provided with an

ﬂmust port, the graduation piston working
therein having an exhaust port therethrou n‘h
and mjtfmhed to the graduation valve, the
small reservoir connected with the gradua-
tion piston chamber below the piston, ports
and passages connecting the train-pipe with
the graduation piston chamber also below the

piston, and amain valve controlling said ports |

and passages, substantially as described.

15. In an engineer’svalve, the combination

with the graduation exhaust chamber and &
spring-actuated graduation valve normally
¢losing said chamber to the train-pipe, of the
graduation piston chamber provided with an
exhaust port, the graduation piston working
therein,havingan exhaust port therethrough,
and attached to the graduation valve, the
small reservoir connected with the gradua-
tlon piston chamber below the piston, ports
and passages connecting the train-pipe with
the graduation piston chamber also below the
piston, and a main valve operated to alter-
nately connect said exhaust piston chamber

with the train-pipe and with the open air,

through said ports and passages, .::»ubstantmlhf
as described.

16, In anengineer’s
with the graduation exhaust

valve, the combination
chamber, a

spring-actuated graduation valve normally
closing said echamberto the train-pipe, a grad-

nation piston chamber provided with an ex-
haust port, and a graduation piston having
an exhaust port therethrough and attached
to the graduation valve, of portsand passages
conn et:tmfr the train-pipe with the graduation
13151011 ehamber below the piston, a main slide

alve controlling said ports and passages, and !

the engineer’s lever connected with, so as to
operate,said valve,substantially as deseribed.

17. In an engineer’s valve, the combina-
tion with the graduation exhanst chamber, a
spring-actuated graduation valve normally

closing said chamber to the train-pipe, a grad-

unation piston chamber provided with an ex-

haust port, and a graduation piston having
an exhaust port therethrough and attached
to the graduation valve, of ports and pas-
sages connecting the train-pipe with the grad-
unation piston chamber below the piston, &a
main slide valve controlling said ports and
passages, a rock-shaft, an engineer’'s lever
secured to one end of said shaft, and a crank-
arm on the other end of said shaft engaging
the slide-valve, substantially as described.

18. Inanengineer’svalve, the combination
with a main valve chamber having open com-
munication with the main reservoir, a train-
pipe chamber having open communication
with the train pipe, a port connecting said
chambers, a gradunation exhaust chamber, a
spring aetua,ted eraduation valve normally
closing said cha-mber to the train-pipe, a
oraduation piston chamber having an exhaust
port, the graduation piston working therein
having an exhaust port therethrough and at-
tached to the graduation valve, and a port
and passage connecting the graduation pis-
ton chamber below said piston with the main
valve chamber, of the main valve adapted
and arranged to connect said port and pas-
sage with the port connecting the main valve
and train- -pipe chambers, substantmll} as de-
scribed. . |

19. In an engineer’s valve, the combination
with a main valve chamber having open ¢com-
munication with the main reservoir, a train-

S0
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100

pipe chamber having open communication

with the train-pipe, a port connecting said
chambers, a graduation exhaust chamber, a
spring-actuated graduation valve normally
closing said chamber to the train-pipe cham-
ber, a graduation piston chamber having an
exhaust port, the graduation piston working

therein having an exhaust port therethrough

and attached to the graduation valve, and a
port and passage connecting the graduation
piston chamber below said piston with the
main valve chamber, and the main valve
adapted and arranged to connect said port
and passage with the port connecting the
main valve and train-pipe chambers, and to
simultaneously open passages and ports lead-
ing from the graduation exhaust chamber to
the open air, substantially as described.

20. Inan engineer’s valve, the combination
with a pair of passages connecting the main
reservoir with the pump-governor and adapt-
ed to besuccessively elosed by themain valve,
of a spring-actuated valve located in the last
closed passage and normally elosing the same
against any pressure in the reservolr less
than the desired maximum, substantially as
dese}nbed
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- :p;;;;;:wnh the main valve ch
I

~ing closed after the -
DR Substantmlly as desembed _ -
220 Inan engineer’s valve, the eombnmtmn; 5
1amber havi ing o_pené_
main. reservoir, a .
train-pipe chamber having open communica-
tion with the. tmm—plpe? a port connecting
said chambers and a port connecting the main: .
valve chamber with the pump-governor, of :
20 the main valve located in said valve chamber

and adapted and arranged to simultaneously
| felose’gaid ports, substantially as described.. .
EERERES . In-anengineer’'svalve, the combination :

EREES w1t]1 the main:valve chamber having open
communication with the main reservoir, the -
- train-pipe ehamber having open communica-
- tion: with: the: tlf&in?-pigpe; a port connecting
-said chambers and a passage connectingsaid
~ chamberwith the pump-governor, of a branch
passage leading from the first mentmned pas- |-
- sage to the main valve:

210 Insan engineer’s valve, the combination
with a single passage connecting the main
 TESEervoir: Wlth the pump-governor, and a .
Dbranech passage therefrom: adso leadmﬂ to the
‘main reservoir, the ports of said passages be- |
. 1ng suceessiv ely closed by the main valve, of
B :Spl*mﬁ*-:-aettmted' check valve in the branch
R pﬂSSﬂ 'S ILOFIN

o any pressure 1n the reservoir less than the g
desired: maximum, said branch passage be- :
main: pabsane 1& elosed ;

1ally closing the same against

communication with the

chamber, &

S actuated valve insaid passage 1101‘1’11&1137 clos- |
ingthe same against any pressure in the main || 3
o reservolrless tlmn the_dcsuedm&umum,. and

of the main valv

a Spring- |

the main valve adapted and arranged to close .
the branch passage after the main passage =
and the port connecting said e]mmbers are: o
felosed Substantmlly as desembpd R

35

94, In an engineer’svalve, the cmnbmdtmu i

exnth the main valve .c]mmbel? having open
communication with the main reservoir, the. -
| train-pipe chamber having open communica- . -
tion with the train-pipe, a port connecting - -
said chambers, a passage connecting the main .
valve chamber with ‘the pump-governor,
1. branch passage connecting the main vaive
chamberwith themainreservoirandaspring-.
actuated check valvelocated in said passage,; .
e adapted and arranged to
simultaneously close the passage between the ;
‘main chamber and the pump-governor, and.
the port between: the valve .
chambers, and to open communication be- @
tween said port and the branch passage,of a
‘branch passage. also connecting: the main: .
valve chamber with the main passage leading
to the pump-governor and adapted to: bei S
closed after the other passages and port are
fclosed, and ‘a' spring-actuated valve located =
1in said branch passage and normally closing
the same against any pressure in the main -
;16801‘V01r1655 thanthe deswed ma\mmm %ub—; SR
r%mntmllv as cle<5(31=1be(1 SERNEE D R

; GEORGF W

W’ltnesses
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OR BARNETT,
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